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BACKGROUND OF THE INVENTION 
Field of the Invention 

/<WX*foZ>±>?-*/l'V>'s<ffl (Sentinel Lymph Node) £r IrI 5 flftO, t L 

mm^m ^ & a l itm& & m-r 5 m&m vt m wife m m m k t* co a ? k m t-c^ 

Related Art Statement 

w-wmtD^ffife, m^%m%\^tE-tz> l &wtm<D y >;<m*mm-rz> tub, mm 

i£¥, Sf^QOL (Quality of Life) R Zf1&®f&^ffi K%> tt 5 WS^CD 

#]|&&B5<\ * >"^>W — K-t" f a — v 5 ^ y ( Sentinel Node 

Navigation Surgery & g & ftt 5 0 J^T, f9J¥f--fc: ^f^^/ — K*7" 
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Sentinel Lymph Node )tn, &<D]&&&frb V ^s<W\ZA^1zfoMJ&ffi%t%)fcm 

m-rz> y i"<m<Dz. tx$>z> Q 

^/w- K^tfy-v-a >-y— y «x.«r?L*^ifie>-f, JBfk;#fcif©w 
±mw-mmmt lt«, B^mm^Am 2001-29967 6 #4* 

«L 0*I#ri;l¥9- 1 8 9 7 7 OfM, 0WWW1O-9 6 7 

82m *B#ffr2S6, 2 0 5, 3 5 2^£mtet*xmm£tix\,^z> 0 

£fc, ifi^> llfe^ik^T^^^ ( Superconducting QUantum Interference 
Device : UT , SQUIDti&t) ^ffl^fc S QU I DlM(±. 
T*j£ffl£tLT^5 0 llESQUIDti, ift«»&<Z> 1 0ffi#© 1 &gE<Di8^&iS5J& 

^T^m-ra r tfr-zimx-hZo 

-hfSS QU I Dtt, (77. 3K:-196°C) T'CO^iP 

m^rfijfflL-r, tfetusmi** m*.t£. B*±&mm.¥ftt& ( vol. 1 
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SUMMARY OF THE INVENTION 

bTv^s^^#:^l5(Ja-r?)fc^w^#:x« ; ^S#:(7)Sa^<^, fufSM 

© -ea« b /t ifjf2«&'i«ffc k «t s ^m«fc##*u <e> s ^ *■ tfe tu -r § ft * <z> is 
mMU^mm Lx^^m\±mi^^mmi-^tc^(D^mxammcom^ t N atria 
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BRIEF DESCRIPTION OF THE DRAWINGS 

in 2 tvnmR (coasts) ^tH^iis^^-t-tfe0jiiiT*fc^. jus^d 
mmm^M^^n m^mm ^^^x^^^m^^mmm^Rximn.^ >-u- 

0 2 b ij, j^sj; vmrnmom^^n mmmm ^^.^xv^^^mm. 

03 Ate, a^-fe ^^»^m«j^^^i-tft0jia-T?$? o , ((Dmj&m 

Bl4Btt, IH4|llA(Dli]S§^^i-|i!tlB&IElo 

m6te, mi (D-^u-zfcD^ i (Dmjfm^^-rmmmo 
i9ii, mi <Dyv-7*<Dm3<v^MM&^irmwm 0 
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■tmwm 0 

ii nt ei 1 o (Dmmmm^*^-rm.mm 0 

mi 2te, mi i <Dmmmm^(Di^^<o izu^mcDmmm^^mm^^ 

m 13 «\ mi o<D^n—y<DWii <7>^MM*^-rmmm 0 

iHAit mn-t^-y-t LtMRt m^^tcmommmxh v % MRt 

^Elo 

mi6Bn, mi6mA<D&mm 0 

m 1 7 mi o<D^v—-7*<Dm2<D^BM$:tj<-i'mmmo 

mi 8 l@24 ii*fs^©i 3 mmcD^m^ ^ ais «^ 3 <DHi£<z) 

-Tt^EIo 

@19(t HI 1 8 <7)M)ama^?r^i-I^^lllo 

Bi20tt, mi 9 (Dmmmm^^m^-r^mmmm^-^m^m^^-r^^-yo 

in 2 1 m3<nm&ffi.fofemmm<D&mnj&&^'t\E]ffi7*v y^m. 

m 2 2«, ei 2 0 (Dmm^4 svmmmmz. £ ^^^.igKj^tisisiiatt^co^ 

El24te, ^-^fflaSMir^-th^IHeLTtl^OtfePJElo 

El 2 5 LEI 3 4 4 , EI 2 5 Wlfg 4 (D^ife 

Ei2 6«, mmmwL<Dm&mj&*^-rm&7vi v?m 0 



IH2 9^, p. c. (DU^^^-^y k 

13 0(1, tl!l^M^-T?7 <, D-^(D|^^^^x.fc^(Dtff8&m^;l21o 

HI 3 1 tt s L1Ztik<D J £^-y-*--<y b<Dm&7n y?m o 

IU3 2fi N E]3 1 h^jo(t5tti^Vout?r^-r^^7 0 

1213 4 -fe^^^- y h<Dt&2<D&mwi:&"i-mft'7* v?m 0 

m 3 5^.t>'BI 3 6 &*&W<D%i 5 mM(DMmK&<Q . El 3 5 liti/f^/H; ^ 

in 3 6 f l hi 3 5 <DMmmm<D\&&mf&&7F-f\Ei&y* vtm* 

037 ^v^lhi4 o fe*mw<Dm 6 mM<DMMiz.& <o , hi 3 7 n%$Gmm<DM 

HI 3 8Ali, tyfa^j/ M^OfDMRir^^frEl^ftf-^LT^tT 
^ft fc«fc/Mg«j L T I^^^Pf&m^Hlo 

3 8 Bit, HI 3 8 A<D± y h fc:fc3 6 M R ir x-^^fe <£>ffi ^-tr^ir if 

HI 3 9 fi, HI 3 8 A©-feyfa^y N fettfeflT #«r 7- U ^^Lfcl^cQ 
7^7 0 

HI4 OAlt h/^2o(DMRi?^£^£pil^;frftjC#L-tSii: 
04OBIi, HI4 0 ACDir^f-^-^^ M^&tfSMRir ^/&>k<7Mf -^Sr^l" 

DETAILED DESCRIPTION OF PREFERRED ENBODIMENTS 
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in i &^Lm 9 \tt%m<Dm 1 (D-mM^mmK^^ N 0 1 1 (D-mm^mm 

^^<D^^-fe>-thOtiiaiib^^^-rtt^[2l^ 0 4Ai4i3A©lMtyf?r 2o 

ir^i^cD^ttiKj^^^rt^Ill, 14 Biii4 AWdU^^^i-tRlH&Ill, EI 4 C 

2 o^H^^R 3, R4 £#I^'8^i±-Tflt/$ L7c 4 ffi^zf V y i? 

t, :©4^y ^^©m^^^iJjii^i-6^i|ig^^Ac^ttiiii|is^i:(Dii] 

i^«:**-$-*El&®* HI 8 (SHI 1 <Dzfv*-zf<D$& 2 
£>«#J£^-rt£^EK HI 9 1 <DZf * — 3 <D^^^^^i-|ft0J[lT*fc 

<5 o 
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^t§fc»©LED ( Light Emitting Diode ) ^IMiLCD ( Liquid Crystal 

Display) mxmi&zntcm^n 1 4 t . mum^.m^mt^^xm^-r^t^^ 

CD* t° — # 1 5i^7ny h^/K^^ltt^5o 

HI 2 A, |2B^#ilT, ^IM# (<Da*3>M) ^m^J^S^Ifel^ 

in 2 Atc^-r j; 5 2^<Dmn^>^ 1 2 tt, Mj^a^E i i <£ vmm&titc 

3A, El 3 B&t>*EI 4 A, EI4B, El 4 C ?r#M bTI^PJ-T -5 0 

ei 3 A«MRir>-^^«^ i &mm^tcm<Dmfcft&%ffinzmmm&%:%:^ 

U El 3 BteMR-fe^lHcm^ i £ii«L-7c|^ |K®^MLTSff^|BjCO^^# 
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\^xm\g.jjfa<7)ftnffiRB ^^Px.TV^ e ^^^ ( }: £ (IU3A) (Cit-<, Mm^-BZ: 
Mz.fzb% (EI3B) <D]jfrg:<fj:Z> 0 got, ^IM# B £Ap x. 5 £ , MRt 

^(Di^^MRtytli, IU4A, El 4 B (ci^-^J: 9 '>^<H2o|R 
-a^-tf-CfflV^'btLSo V c c ^bGND^lRjttTmgft i ^MiT t % ttl^l (OU 
T) 2o<75MRir^i^ (i^tyfu) <D*g#C{iS<Dtt;(;ij£ Cfcmfc^ 

l/^^lCfi, 20(751? ^<Dj&#L{jt^|?r] zmt t£%(DX\ tB^ (OUT) fIJ<D 

— 2o(OMRtyt (I^tyfi 2) r 

ut) <Dmm-zmt-rz> 0 w-h. mm^(Dmi(Dm^\zitm^x\^ti (out) 
(Dmm-i, mt-i-Zo ^tm. 2o©MRt^t mn±>-^i 2) ^ati^co^ 

5 2 o©MRt vih (lltyfi 2) £6 4i®*yv y v^ffl^Tv^o 

HI4 Cfd^-TJ: 9 |C20(DMRtyt (H^tytl 2) fi x gl^fct^R 3 , 

r©4ffl^^!J y ^td*3ttS^»Jli*i©lSStt. ±*HL/c|2]4A, H 4 B <b 
i-efcS. 4«f/yj'^tt^ 2o©MRtyf (fl£^-fe^1M 2) 

y$?tH#&i«9iB#2 3 fez .fc 9t|i|iI$*LTAC^tbif tl^2 4Hi 9 

-So 
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2 At. H(ii238sss2 1 <nm&mz.nn\^xmmKcmhm%%k2 4^?,©^ 

tBSrmJfSAC^»)ti*M^2 4 ^ttJTJ f-JH^ LTZ-f X^?r^it5fcfe© 
iM2 6h 2 6 fah<Dmt)<DmW%$iJ&ft$:$k£:L. «dJ5Jc#&Bl 

<0 ttj-fn— /*?s7 4>V9 (LPF) 27h r. <D L P F 2 7 ib> h CDttiJj f£&<5# % 
CAMUS*) B^^^^^ifi^^mU-CHufE^^gpi 4^hu|5^ If-* 

1 5SrIif5CPU ( Central Processing Unit ) 2 8 t &ilm X.Xffif$ £ ft 
So fSk <fr*Bf)S«S&2 5 4: % mW%s2 6 ts LPF27ili, a ^^>7^ 

32cia!)pc, :/y ^^<bii{f£m\ ^-^co{*#, Ppj»u^* s -e#5o 

ft, RS 2 3 2CI1 RS 2 3 2C^y^-7i^^ (I/F) 3 1 T'itllg 

W. £ ft So 

£fc, att^^^m^Slf*, AC7^3 4, DC/DC3y^-;?3 3 
ffl^feft5 0 . 

6 &fam-pz> 0 
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(D^it) 2o©tM"fe>tl 2T^{il$tl5„ 2o©lMtyfl 2^£>0 

ffl^te, ^tb^eniS*S^2 3 -eitipg^tL, AC^«jti>l'S^2 4 

2 6fiI$tlt/-YX^^^$^5 0 Hlfftff2 6 J&>e>0>ffi27fc\ LPF2 

^2 4^?)©til*|j:, ^l^^tL5o 

CPU28tW^^tt5o CPU2 8Ji N mM^S.<omt^mm. 
M^LTit^ 1 4^^ 1 5 £MH-5„ *^^14fi s IMS©^ 

Ml 5ii, /n- :/ 2 5fcM^4»ft: 6 {ciff<5< £ fcA,fc A^tfS*# < 
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v^A-y w?® 5 zmfexz z> 0 ^mgw^^oati^^aiiie i 

-feV^£f$ (2o©IItyfl 2) <tM#^l 1 £ £M$-tf:Tiiilif U &fH 

0 6 iZTjk-rx o K-7v~7'2 B fit, iufEM£$JM&l 1 (^Myi^^i? yfl 

1) hmm^MW)£i£Z> X 5i-LTV^5 0 
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■ZZX. *^Mm<V7v-7* 2 Bfi, 7°y7y/4 1 ^tyt 1 2 

;/y 1 fi, it*g£&2 3 <D^. XteACMKjif ipgfl2 4 ^i6Tt^\ 

7°n-^te, H^L&^riSjtfffEfibra^ 1 1 S.rJ ? Butaam-fe>"t>- 1 2£ 
@f)Sfit«Ltt^\ :i<7)i§£\ ^n-^fi, fjism^ir^-tM 2 i tufa 

WMg4 t (Dmnwmm&m i (^-r x ?k*v v^v >?°4 2 ^m^^xmm 

H 7 t^-TJ; 5 y y^U ^4 2 fi, ^MJ-«fC-i? 1 2ffl^©ftf 
§12 a ^^gg$tt5ma^^^4 2a^^|t, SMljT^IJ^^© 4 ftlJ^<D{t 
#^4 a ^^^^ttT^?) 0 :©7y7/!)y^42^ffl^5:i:ia^ 
— rf 2 T^a^ — * 1 3 Id £ SlUSfj^^^ir^f- 1 2jIiJ^<Dff -J§-flfi 12a 

0 8 iz.7jk-rx o 2 cn, mmm^B 1 1 1 vxu^iwmmm^ 4 3 

«<^fi|-effc^ LfcJESiM^ l l ^Jt^k (df-n) ^Mco^iri/^j'jis- 
m<Dmt) <D^.^m%±>^ i 2 \z& <o^m^<^m^mxh^ 0 mrnrn^ 
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mmvx^\ 

m 9 IZTjk-fJ: 5 Kzfu— -f 2 Dfi, jgtlfi&flS^ 1U LTNi S^CDlU Cffil^d: 
^^^V^J; 5 (cmjfBam-fe >iM 2 ^IE^bT«^$i^TV^5 0 ft, 

rtUCj;^ ^n^2Dll iiiST 0 o 2 C £ li^^lMft: 6 ttmm-T 

^•^GMR-ir^i^^M i ^ >^m<Dm.(DM%± hmm\zi£.m~f z> ^ tut-? 

mi o lb i 7 tt«p^<7)^ 2 (D^iso^fli^^ d, bio nm 2 ©^1 
<Dmm<Dm&mfa&mmm&ffij&^&7v—^*^irm.wm. mi mmi o<d 
mmmm^^^-rnmm. mi 2nmi 1 <Dmmm.m^<Dixt>'o ^xj^m^mm. 
m^\-&]m^4 ^^m^i.xmf^^tcmmmm^^^'tmmm, mi snmio 
(n-7xn—7*<Dm 1 (D^mm&^-rt&wm, m 1 4 Anm^^-v- 1 itMRty 
•t^m^^tc.m^mmmxh'o , MR±>--y-zm&\i^mvtim<Dm.mm. mi 4 
BitMRt >v*mi}Kmmvtcm<Dmmm, mi 5nm2<DmM<D : mm<Dffi.\ i k 
MfoWiMmw<D®&mj&%^T\E}&-7v v?m. mi 6 An^mfc^vtxzm 

^.±>^Rum^^^ /is&mf&zthtc^v =1 >mffi.&^-riEffim. mi 6 Bnm 
1 6 mA<DMwm. mi 7 ami o<D7u-y<Dm2<D^mm%m-tmmmx& 
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ip*,, m2(Dmm<Dmm<Dm^m,^tamm5 o (@i5#u hoi; 

-:7'5 2 &§£tf T«/&£*lS 0 *fc, aM{**£tti^g5 O it, itulE^n-y 5 

^mmmffi 5 3 <t ^-^ittt^„ Butenbam^^ 5 i « N m i i ^^-r«t 5 tc^ 
*9>r h^tt 51a a vxmj&zti&o 

mmmm^it, mi 2i^i-x o ^u^m^mmm^^m^^xm^i-x-h 

mi 2 ? \zBjmmffi& 5 1 b u^m<D%hmffi.^ 4 3 xitm^ l& 

^Bff^#^^fT»M^- OKjfc?Bft<z>£fb) o^^Mtyti 2(a^$S<t 

tiz>mmffi&4 4 cii3^;^5 4 ^^(HjL-caam^^ 5 1 c^«^ltv^ 0 
ft N r ^^c-fe yti 2 <z>gEfi#ij£rEi 1 4 a, mi 4B^7jki~ 0 mn.^>^ 

HI 1 5 £ffl^T& 2 (Z>HJfe<D^1!8(Z>flH4«E^W^e 5 0 <d|hI!&«/&£ 
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mmmmm^tamm 5 0 ±ibsb 1 (Dmmommxmw vtcmmmi^mm 
mm 1 (DrnffiffimzMz., mmAcmw}mm$&2 4^h<Dm^(Dmm^mm-i-^ 
tnb<7)i\Lmm^%$2 5 bio\ r <d#*bim§5 2 5 b -x:mM^ritcitLm^&^^ , 

mz-xmi&tsthZo mmmm=> 4 ;i-mW)\B\& 5 3 it, mm?sn^2 1 b^^ig 

So 

^ tti£m<D\B}m»m~i. ±mmi<Dmm<Dmmxm.w^tc<Dtfflmxfo& 0 

iu a^ir^iM 2 xmwftixi^Qm^u mi&mm &$j^-f3 0 zott, 
2« x mmmm^5 l^m^^mmm^mx^mmm^mm^^^s 
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m 1 6 a, in 1 6 Bi:*tj; 9 t-^y =»^gi£6 on, mm.*.fc6 o a con]s& 
±\cmmmn-t>-y- 6 1 *k mm^-f^t vxmm="< ^6 2 & 

tt±CMO S ( Metal Oxide Semiconductor ) — I C ( Integrated Circuits ) T 1/ 

■7 6 3 isj&m-rz z t^mx&Zo 

El 1 7 fC^-r «t 5 (C^n— 7 V 5 2Clt S^ffi"J(-ft2^lH5 7 0 %mrtTmj&£th 

^ (M^tf^b) ©«Sr««r@3&-f S/tft©Jftf^^>r 1 SHU *. T ^ £ 0 

r <7) r <t f£ J; "9 , /o-^52Ctt, ir yf^;HJ ^^°f5 5 <t LTO^o^cof^ 

Ell 8 LEI 2 4 ti:$:mW(DM 3 <DMM(DMWHzm V . Ml 8 1113©^! 
W^^^^tt^^^ttl^g^+ll^-rS^n-^^^-rt^^EI, Ell 9«Ell 8(7) 

Miasms &^i-t& 133 ek Ei2cmE]i 9 <Dmmnm*7bmf&'rz>iBbmmmft<D 

^^^-riHSS^n s/^EK EI 2 2J2EI2 0 Oja«»3>r^K«ilHlB&»J: <t t) ^SftiEUj 

£inzmmtt.m*<Dttz> (jg^ts) M$©Nf^^^t^7 7 N E123 

^7 7, El 2 4 fi^^^fflm^-fe^i^^iaSbfcl^^lft^El-efcSo 
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-tz> 0 

mvtc7 p n~-y8 2&nrtxmi&&tiZo wh, ^mm(DMm<Dmmmm^ 8 i 
m i 9 i-^-r J: o ^imz.±n'&<D±W]mmm^ 8 i A^iatL, rco^iti 
1115 8 i A©rt#J^c:^fp]#(7)/J^p@(D/J^^5^J^g|fl;a5 8 ib^kiltml 

(tfjfB^Mmi^ 8 1 Ate, P@^*# VM5<)f * ©^Pga^^©f^5 
t5«t5^*oTV>5. ^LT. *HJS^>^^(DTO«^8 1 f4 % *P^3-f 

EI 2 1 *fflV>Tff3<Z>^JteW^II8©attflEf*:^ttiiga8 0 <D HISS fit 
tulEatt^^fctl^® 8 Of*, MlEfi*isM^2 5 c-CW»$*tfcifcffi^3£<5 

$£M^2 i b^b<o3SSJ«»[»:-efl(riEisb«»««»^8 1 &mwj-rzmm="( * 
mmm^8 3 ^ltm$^5„ r^jafls^^/UBKiiHiass 3 ituis/Mbi 
ti^8 1 b &mw}ir & '^mm=i 4 ^mW)\E}$& 8 3 b t N ifjfs^^imi^" 8 1 
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e (cj;5^ff^#co^^^m-t?#, bp*>, in 2 3 (d^-rj; 9 

$HMf#tfctii^e8 0 tt % IH 2 4 fc^i-J: 5 (-tuS5®^«a^"8 1 (DM 
ft&*-?^%f£it)<D*T~?fflmn t ±>-? 8 5 ^ 2oIBg£ti,-t^5 0 rti^^e 

5 fi % r^L^<DttS^^^tl,^tL^^^ffiC0ti[|>S^8 6 "Ciifg 

tit, {&f@lM§&2 5 c li % 7^P)©t^It£C-C, HufHlMS 

^8 1 CD^-rSa#^T — ^^-TSfcfe^, HUtBM)^tt^^8 ltCd>»t5W» 

IWiM8 0li, iln^^5 4©tt^ BEe<Z>^VMc ££M£1t 

i^8i©r^t5iwf (y-rx) srs»*&v»j: 5 cittii^s 1 

:©i5 i«$ix5^i^ifflif 8 0 « % ±tan 1 (Dmm^mmxmm 
istc(Dtmm^ y m&ffift 6 i>m& vx^ z-t ^^/is » >s<m 5 ^i^-r^o 
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&mmz mi&mm zmm-rz* 
5 &iwi^~e# & 0 

in 2 5/^ lei 3 4 i~i^m<Dm 4 comm^mm^'m <o , 02 sMis^ofg 
j$m. m 2 6 teMfflmw:<Dm&mj&&^-i-m&yv ^el m 2 7 i-i*mm.<Di& 

El, 1212 9liP. C. (DUM^^y n — ^-y— K HI 3 0 fiiffi^M ^ ^"7° n — 

^ofpjt^^^L/c^^miB&m^isi. ni3 i nm&mj&%foj£i.tc®k<D±isy-^~ 

v hWtUS&^cr HI 3 2«:EI3 1 (D-ir^ihn-^^ Me:*5 5 l±}7J Vout^r 

^102h ~ O^n — :/ 10 2 \z.mWttr — 7^ 10 3 ^^Ltii^li, 

HulE^iJ^l^fi 1 0 4f4, R S 2 3 2 C^-/;H 0 5 ^^LT^-yf^ny 
t°^-* (i^T. P. C. ) 10 6M^, Z<DP. C. 
ffciJI£P£;ftS £ 5 (C^oTV^o ^<£>$"J$I^fi 1 0 4 fete, 7s/h^^yf 

10 7^||^T^5o MtZMfflmW 1 0 4 [i N :®7yh^/fyf 10 7S: 
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-f v y ^"^r^'J^^fi 10 4 {ZL^fifc LtM Ltfcl^o r (Ds^ls K*-T ;y^fi±, 

BtllBT'o— ^1 0 2lt P^Tk^n^^/ h 1 1 U^ttii^-y/H 0 3/55 
ItiitT^^ B&TkttOfl^SB** 1 1 2&^LT*&fi:fll/££ft-CV^ 0 

^sm* ii2ii, ifciQm^muu i i 2 a t &mwn>m&w i 1 2b^©2o^ 

^/&£ftT*5«9, rft^^JlggSP^tiO y ^^l l 3*s^tte>ftTV>So ft> 5fe 
MfE^D-^i o 2fi± N r. orp-yfiMF^^iTtiWotyf 

TMRtyf (MfetrC-fe^^) 1 2 2^iryfa=5, M 2 0C^ltTM§ 
ft-CV^-5 0 

ft, ^mfetf^flS-Cf*, MR-fc^if 1 22ilt 200MR 1, MR 2 

-t^H^^s, M2 0lt -fxi — y&i&Mlz.fflirttcT ? ? 12 3C4 

•Jft^«l^^»/M6»i-5 J: 5^*oTV>5o . itufBT * ^^-^ l 2 3 

ii^t i o a <D'&m-r z>r ? ? ^ > ho-7ia mns*7MW 

£ft£ J; 5 lu^otv^, 

roriia^ at£8feflMfctti3£fi i o i fit, 1211a *> jgHKLfc 

it) ^MRtyfl 2 2 (MR 1, MR 2tyf) CTiWLT, rft^2oCD 
MRtyfl 2 2 (MR 1, MR 2 ± i>>tb<DtUJj<DMft&& 9 , Ml-ltff 
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# 5«t 0 (u^otl^. ft, -te: 3-= s/ M 20 t7^f ^x-^ 123t© 
jgigtt, #mV£<Di? 3 ^yM24ia?) il^£;txT^3o MRtyf l 

2 2 (MR l, MR2iryf) «fc 5}£j7t^fc&$iJ^i-5 <DX*$> 5 Q 

-(Dtcib. *nm<DMnx°n, -fe^-^^^y H2011, MRt^t 122 

(MR 1, MR2tyf) fl^Otti^&iiti-f-Sfcfc©^ y 7^7° 1 2 5 fclRtt 
B*t£iSfc#&WS£B 1 0 1 ti % MRtyf 122 (MR 1, MR2tyf) £ zf V 

r^7i 2 5 k<nm<D y - Ki»as«Et#te*-*-5 - «t sismcD^t^ct o-cm 

Rtyf 122 (MR 1, MR2tyD") 3&S:E*fc«J*aHb&Sl5£-?# ft < ft Z> 

Z t &B5lt UT^6o 

£fc, BUfS^n — 7l 0 2tt, tyf"a=y M 2 0 ^ bftQUl^lK 1 0 4 — ffi 

026 (d^-Ti 5 MftiiJ^P^g 1 0 414, 7* YU7*? 13 1 ^jMT7y 
^yf 107 d^e>ttJ^$tt5 2f-^ • fCS^#, "7° a — ^ 1 02©7^f 

^l^ — ^ 12 3 iSr^v • *y+Z>-k.ti><omyL&* V w-ft*M$tL5T^fa 
i-;?3>hp-7l 3 2^WLT^-5 0 ft, 7* YU~f"7 1 3 1 f4, 

£/c, WifZftimmW 10 414, ^n — y 10 2 if J. = 5/ hi 2 0i)>h<O 

m^-^^S-t Z>T 1/7° I 33i, :©7>7l 3 3^4 (9 it*i$ttfc{f ^-^r A/ 
D^tf5A/D 3 >v*~ ^ 1 34h :©A/D =J 13 4 {CX^^Z 

Hfcf i^^^Hlf Mt5 CPU ( Central Processing Unit ) 1 3 5 t *T 

Si, BUlSC PU 1 3 5tt, A/D ^ ^ 13 4 l^^T'WTJ $ tu£ 

X ^ /Mf £ V y 7 /I/© fcH 73 If g£ 5 tc #> © U A R T ( Universal 
Asynchronous Receiver Transmitter )ay 1 3 5 a X. T V ^ 5 0 

iulSftJ^tt 10 4ft RS232 C^r — 7 /V 10 5 ^LTCPU 1 
35iP. C. 106t©IWOlflrSrff5fcftRS 2 3 2CK?'f^l 3 6*|f 
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L N :©RS 2 3 2CK7-f^l36KPU135 t (D\t ^<Dm§:im & 7 * b 
iJ-fy 1 3 7 {-TIIM^J-Ife^i-^ i 9 i-^otl^o 

^ LT N ffflj^g 1 0 4 #T#f- J: V 9fef££*L£> P. C. 106(D^lJ^^^ 
l\ ~<DP. C. 1 0 6 t <Dm-?Mim ^ToTl&^&rtg&fCi^g 

i 5 c^oti^o ft. p. c. io6ii, 'ik&-rz>-7 n— ^ — 

l§] 2 7 £#fl8 LT*mffi,<DJfm<D±>'-V-^-=-v b 1 2 O^IUj^tf^c^lfe 

m 2 7 {C^-t-J; 5.{-^^ife^^^^>-fe y M 2 Ott, 2 o©MRty 

tl22 (MR 1, MR2t>t) 2rfflV\ H^trC^R 3, R4i|I^^-C 
4^7'yy^l4 l^MLtP5. ttT, 7*U / y/l 2 5 , d <D 4 *g 
r^l 4 l^F,©tH^V in (V 1, V 2) ^Mi^Ifs 1 4 2 lc <fc 9 

^HifefD^flgTfl, y b ZltlbizT' }) 125 frtb<D&£) 

Vout&7^ — hV<y^ (A'Jf31) "T 6 «fc 5 }-A!ltillUSS 1 4 3 £t8:ttTV^<5 0 

0 4 3 ©tb^jtt, {RW&tlZo 

jgfciiiiTJ^fc (T«) -t&l&tftmkLX-sf&l&tiC&V R 1 4 4 £4S£H^y y 
^14 1 <7>R4ffiai^1RitS - tX-, MRtyf 12 2 (MR 1, MR 2 ir^ih) 
i^Offl^V in (V 1, V 2) <Z)^4>Sr^-7-fey hf5^7irj/ h"5T^^I££fll 

e>Otti^l) Vinl£*frLT5£ (1) (3:^-^ J; 5 ^*$*b5 0 

Vout = G Vin 
= G(V1-V2) 

= GVs (MRI (R4 + VR) -MR2 R3) , ) 

(MR1 + MR2) (R3+(R4+VR)) 
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fit, G : T^T 0 12 5 <D?<< >, Vs : K2P«J±{i£, V R : j&fctfit, 

MRl:MRltyf©jg$iI, MR 2 : MR 2i?^-^CD|g^7Lft 
CG05£ (1) £9, tti^Vout^o^^-Sfcfetcfi, 
MR 1 (R4+VR) =MR 2 R 3 

t£oT, -*Sm&tfL&V R 1 4 4<7)pr^igfei{ji^ N 
VR=MR2R3/ (MR 1) -R4 — (2) 

BP*>, T'U 2 5^f,©ti)^I^CTS (2) d^-T «£ 9 (dBT^flSStS 

V R 1 4 4 <£>"6r^j££vfii:£r n £ T?, MRi? 12 2 (MR 1, MR 2 

-fe>-^) ^^©tU^V in (V 1, V 2) <7)^#&^:7i? y hi~ Z> b frvflfe 1 1£ 
•5 o 

t%<DZh-7 y hX^C yf- 1 0 7 Srgg^iA^^VL^ttSo 

$J$P3£1E 10 4lt 107 ti>b<D*>m ^r&T9 
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1 3 2 Icfcm&tl, ;©7^f-ax-^ 3 y hn-7 1 

3 2t>hT ^^-=l=^— # 123 izmmntiijmife&in. z.<dt ? ^- =^^—? 1 2 
3^mW}^^. pji7£<D&Mm&mzxm'hMW}£-frz>o mm-?*-?*! 0 2d 

-tr^-^- 7 M 2 0 ^Bff^<^>l§$gi^^i5:-t:-^[/jN^li$^i-CIt)aa^ 12 1 &T>* 
MRir >-f- 1 2 2^2 otf)MR-t? yf^^^ili^[RlllIET\ _i.oB*;& £r^£f 

^ LT, tufE^n-^ 10 2(1 IH 2 8 fd^i" <£ o \Z.%&mM^B 1 2 1 fry'v — 

T^5<b, r(D-fe^^^^y >^®)1 4 5^a-t4»i£#:i 4 6 (D T% 

MlM^l 2 1 {^i SfpapflMMl Mfe^l 4 6 nfcXW.\<^lktbXffi.Rftft 

4C5o ^IT, 7°n-^l 0 2(1 Bff^^>|g^jl^i5:{--Cia>M^ 1 2 l&t>* 

MRtyf 122 ^ : g : ^^^• I ^}c^[/J^igli}bTv^-5ox^ g^ti*^ 121 ^tMj 

mvtim-&ffifo 1 4 6 ^i^^Bffa^^MP^^^ti^r t^^^> 0 ^<D^m> 
{ip^jg§tLfca'i4^#: 1 4 6 m x^mmm^-^^m^ mMmm^mt) n 

MRtyfl22 (MR 1, MR2t^t) iZX$>tti£frLZ> 0 

MRtyf 122 (MR 1, MR 2 ir^i^) ;?» <b CD |ij (1 ^Wi^&%s 14 2 
T-ai^<^^^$r^P>nTiii|iS$tb, IUS§S^ 12 6 <DT ^(CXit*! £3x:7 ^A- 
-7 -i >&miSfoXUW%iW. 1 0 4^^^5o 
fit, SulSfiJ^^mi 0 4(1 /n-7"l 0 2©tyto.^y hi 2 0/5^ 
Off^-^T^^l 3 3 ferity U A/D=>>-^~^ 1 3 4|:TA/D||Lt 
CPU1 3 5©UARTnyhn-7 1 3 5 aT->!J T/^(Dm^lit ^\^^ It 
RS 2 3 2 CK7^^13 6{-f53lb, RS 2 3 2 C^//H 0 5^LTP. 
C. 1 0 6^ffl^f2.o 

::t\ p. c. 10 6(1 m 2 9 fc^-f? n — h (c^t , ffi%{z& 

i2 9t/^fj;51-P. C. 1 0 6(i, $iJiifl 0 4^^©ff^^f-^i: 
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LXAt)£lnZ> Ufy^Sl) o f LX, P. C. 1 0 6 tt, Atl&tllZy*— 

&td, P. C. 1 O 6ii, MRt^tl 2 2 (MR 1, MR2 ± Vlf) 
3) o 

^LT, P. C. 1 0 6 r±, «liU^x-^Sram^^^^<b<>: LTtffi^^ 

S^rHTtStX, P. C. 10 6lt ilE^fyysi-SS^iDIt, 

IttWWgliOKi, S33etf, l 4 6 K«fc 5ilf©^ 

MS^^tixlJ^* < ftv^-e, 7!i7y/l 2 5 <d < LTM 

Xzfv—zf 1 o 2 <Drp]# £^x.7c 9 t5t^fe5 0 

#j;tfi\ -fe^i^^--^/ hfi, m 3 i iz^-f-x 5 y v 5 1 5 1 a>k<£> 

tH^JVin (V 1, V 2) SrlSlbJBtBig 1 4 2 {dTill&if *g LT Vout £ UTfflTJ-T 
5i5 t7°y7y7°l 5 0 «LT^5 £{k^-r<5 Jtt«5t#©|B*te: .fc «3 
MRtyt 1 2 2 (MR 1, MR 2 ir^if) ^ <£>tt}7J VoutJ&SnTSg 1X7° D T 
5 0<Dmttf>m3 2\Z.7jk~$-£ 5 KfttfULT («8g«£EVcc£rj@*.-C) L£ 

•9 N EI 3 2 am 3 l cDir^i?-^-^^ h {-*5(7 6tti7J Vout^^-T^^ ^T*fc^>o 

ft % HI 3 1 Id^-t-^ftigiH^ 1 4 2 cDffl^Vouttt, At) (4*f7 , yyi?l 
4 1 ^^(DttlTj) VinfcL*fLT5£ (3) fC^i" «t 5 fc* $ *L 5 „ 
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Vout =G Vin 

= G (V1-V2) 

G Vs (MR1 R4-MR2 R3) . . . ( 3) 
(MR1 + MR2MR3 + R4) 

MR 1 : MR 1 -k^V-<Dl&tfii\K, MR 2 : MR 2 ir ^ c7)jg#Cfji 

#!£ite<£> 710 flB-Ctt. ±aiE bfc «t 5 fc^IJ T^7° 125 P>©ttJ^^JtS CT RT& 
*«^V R 14 4©bJ»I^^ (2) ^S<5# N pT^-T^ <fc 5 tMLt 
^<5<DT\ MRir>--y- 12 2 (MR 1, MR 2 -fc ^t)©til^V in (V 1, 

V 2) <Dmft&*Z7±~, h-tZ>^bfc»imX'&Z> 0 

t£oT, ^ffio»itti*itn^noiii, T^^l 2 5 ©W^J 

ffctfeffl^S l 0 1 ii, ir^^^/HJ w?fiis 14 5 ©HaiiCcffifllS:lRl^RrUi-e*)S 0 
ft, tyf^^y h(4, El 3 3 Km-f X 5 l:c d S 7* h#z?7&Wirtxmj& 

03 3li, -t^y-^^y h <D% l (DMMM^^irm^y u y ? mx*3b& 0 

HI 3 3 td^-TJ: 5 icir^^^.— y M 2 0Bli, CdS7i Yii-f"? 1 6 1* 

CdS7tf>*/7l6ilt (#HKlfiM8J: 19 t^ft^*/^) 

£<9l££n; (#«^) ^ag-fk-t-S^^SSb^ ( photo-conductive effect ) *ft5$ 
■7--efeS C dS161at, LED ( Light Emitting Diode ) 1 6 1 b t &%B.fr 
^■ffc7t h^T'^-e&So ^Lt, CdS7ih*/7l6 1li, LED1 
6 1 b /^^LT^^^C d S 1 6 1 a LTjgfciHK^'^l-'S r. £ X% 

MRtyf 12 2 (MR 1, MR 2 ir>"^) V in (V 1, V 2) 

rtUd<£ t) , i? ^H^aL =S / M2 0BU, CdS7tf-*7"7l 6 1 
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Ri?yf 122 (MR 1, MR 2 -feyf) i:7°y 7^/1 2 S^AC^yT*!) 

@3 4li, -feyf ^.~:y h^I 2 (D&MM&tFirtEl&zf n y ^ m -? § 0 

11 3 4 [ci^i-i 5 -feyf^^ yM20Cli, ^M#c3§£ffl^5 i: ft 

< , MRtyf 12 2 (MR 1, MR 2 ir yf ) ^bOtb^V in (V 1, V 2) 
i^ltlM^?:* y ht53 yf>tC 1 6 2^ffl^TMRtyf 1 2 2 
(MR 1, MR 2 iryf ) £ Tl/-7° 125t ^AC^^'J y^Lfc^y T 
y:/l 2 5C^tttf^^tl-C^5 0 

'tl(-J: *9 s -feyf ;y M 2 0Clt MRtyf 122 (MR 1, MR 2 

0 3 5&U*EI3 6 fi^C^K<D^5 <DmM<DMWitZ.m Y) N 11 3 5 fi;*:3&93 5 

©iiift©^iift©«tt«KfrtftW3SfliS:^-r^fli^ig, si 3 6 \-xrn 3 5 o^j^^g 

^5©»©filj:, P. C. S:fflV^rt4<, 7° n <h ftJ«gcD^ 

bp*,, in 3 5 x 5 i-n 5 <DnM<Dmm<DM®iffi{£&mmw ioibh 

•710 2k, Mill 0 4B©^T«$tl5o 

mUUW^W. 1 0 4 Btt % MRt^t 12 2 (MR 1, MR 2 tyf) ^ffl 
Ufcam^^cD^^^^^i-^^ciCx^LED^-e^fife^ttfci^^^l 7U, 1 
M&M<D$£4k& : g-X*&%a-fZ>tcit><Dx 172 t^7o y h/^/Ku|Sitt 

ft, *nm<DMMx*te, in 3 s^jc&^t, s*^£bi 7 led^« 

£;ft/c-f y^^-^^fflV>-CMLTV^d\ 1 71HXLCD ( 
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Liquid Crystal Display) ^^ffl V^T PH^^I" 3 <t 5 l:MtTfc^V\ 
HI 3 6 «rJBV>-C*MlP§£« 1 0 4B<Dffij&*mW-tZ> 0 
HI 3 6ii. ftij^ffil 0 4 OHlSS«^c^^-rillSS^c2 y ^ m £> 5 0 

n 3 6 (c^-r j; 5 KpmBm io4bii r>y 133 a»e><z>ft ^-^t-tu 7 
m j %izw.m-tz>mm®& 1 7 3 t, r^Mmss 1731a vmrntsfotcT-tv 

?\t ^£ A/D^f5 A/D =1 W* — ^ 17 4b, ^(DA/D=> — ? 1 7 
4 ^T^^tlfc^v^/Wf ^l^^b^Xm^n 17 1 ©LED^ fc°— # 1 7 
C. tPlt^^fe!^l^tT9CPUl 7 5i^ttt«^$tl 
TV^ 0 ft, mi^lalSg 1 7 3 t A/D ^ * 174tlt 6 

fcfetCT^n^;*- 1 7 6 Sr^bT^iSft^nTV^o 

5 izmj&znzmfeffifcmiiimw: ioibh BuiE^4<D^jg(D^^^ 

$t{*l 4 6 ^r^aiU-C. ±^^-*;isV >-^°fifj 14 5 £|5]^-r3<£>t;ifflV^ f>ti5 0 

^It, #J#P^S 1 0 4Bft, yo-7'1 0 2 GQi?>-lJ-j.~ H2 0i»bO 
it-^^T^^l 3 3 -T?i#i|>g Lfctg, MRt^t 122 (MR 1, MR 2 -fe^) 

ft. tn^k^mmt, wiwm* (Dmm<Dmmxmmvtc<Dtmmx^^<Dx\ 
z.<D%£$k, &m 5 (DnM<DmmcDmvkffi l fc%iiiim& 1 oibh ntjfEiM^ifi 

^»ffim<bli^&^m&#&r £f-#n;t, P. C. £ffiv^v>tf>T:\ £<9f»W;i 

(^6 (Dmm<Dmm) 

m3 7^ leu o An*^m<DWi 6 <Dmm<DMmKffiv . 13 7i^^m<D 
me (Dmrn^mm^m^m^mmm^m^^y^-y^^-rmmm, m3 s 

Afiir^lJ-^- ^ htfs 2o<DMR^r>'f-^BagbTV^^il:H^■|^]^^bT7kW 
ftf-^/hMtfrLTl>5l^cD|g|lM5£EL 038 Btt® 3 8 A <Z)i? 1^^=^ n $/ h 
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*5*7<5MRi? ^-y-fa(b<Dim 7 , El 3 9 fid 3 8 A (7) i? V if - <y b 

K£vmbtitcm^-%:7-v x-^&vtcm^y?-?^ hi 4 oAtttyta-y h 

^^^rsjf-m^Sgiij LTv^iglcDmiB&MitEL 1214 o bh® 4 OAotyf^n 

a=yM2 0 ^ 2o(DMRir>'i^^@Bg$tL-rv^E^*"lB](-*j-L-C7X 5 l z *'fP] 

124Ci*A18U ^^TT^fax-^ 12 3 cDlEiHe: J; "9 ir^l^^-^ 
y hi 20 ^S¥f6^-|«I^MbTSji:*-^^^/h^tJj$-y:5 J; 5 i-*if;&£ titv> 
5 Q ft, ff#l 8 2fi, T^a^— * 12 3 %mW)irZ> by 4 ^'"Cfc5 0 

rcDi 5 icMt^^ HI 3 8 A^^i~j; 5 dMR-tr^lJ- 12 2 (MR 1, 

MR2tyf) timmffifol 4 6Kft\^X#ttfo<DiiLm^tj:Z>~ b\Z.£<0 , HI 3 
8B(^fi9l'MR-feyf 1 2 2 (MR 1, MR2 1?>"^) fab<Dit-%-&— # 
< tti^tLS J: 5 t^5o ft. HI 3 8 Afiir>-^n.^ 5, h ^ 2o©MRty 
if £ ifig b T v >5 Eli^ ft b T tR ¥75 ft l-flM-M U T v > 5 1^ 3r^-f 

UmMi^mXh «9 , HI 3 8 B fiHI 3 8A©t>ta- 5, h (^(^MRtVt^ 

tit, 7*0-7*10 2 CcDMRir^f- 122 (MR 1, MR 2 ir^lJ-) 
©Iff ^«ltT7-y ^^m-f-S^, HI 3 9 {C^-TJ; o CMRt^t 12 2 
(MR 1, MR 2 ir^i^) <£>ft MR-fe^if 12 2 (MR 1, MR 2 i? 
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<Dmw)&j&.z<Dx*±>'-v-^-=-v b 1 2 o <Dmw)ffl&mzM it 2^<dmi&^: 

lilUMRtyfi 2 2 (MR 1, MR 2iryf) fab <D\t ^-fr^iti Z> r <t f£ 

5o ^ 0 3 9ii, B3 8 Aco-t>-y-^=.y wmhfhfz.m^^y—v ^&b 

r :t% ^iy^=L^y M 20^2 oOMR-fe ^l^lfig £ <5 EII^IrI 

5 iCMRt Vi^- 12 2 (MR 1, MR 2 i? ^) fam'&m* 14 6 t^Lt 
B{C^i-J: o CMRir 1 2 2 (MR 1, MR 2t^t) ^f, (£>{f -^-^^Dbjil 

BbT^&iijj^ft^ briiii:-c\ E.oa^^-^tpS^$4^f^^m^ii«] it 

*5 ( * 5 M R ir ^ f- ^ k c£> ff £r ^ -r ^ 7 ^ "C 6 o 

fi^t'iaS/'fX^ MRtytl2 2 (MR 1, MR 2tyt) ^^tti^J 

b/^b&^fb, ^6 C0HJfe(D^^CD7 o n— ^l 0 2Cli, ir ^-^cx- ^ M 2 
0 ltijg^lS]»hi«) :K\ MRtyfl 22 

(MR 1, MR 2iryf) /5S 7 X3Z;^ft izW^MWj-t Z> 0 ^<Dfcfr, Jg6<£>||jifecD 

mm<D-7v— zfi o 2cn, ± b 1 2 o^s^^ft^/hiifiibT 

V^^-^fCifc^ MRir 122 (MR 1, MR 2 i? ^U") ;$^'|«$: 14 6 
K*f bT^^I^^'fiS t f£ <9 , ±3z6 b/c <£ 5 {dir y h 1 2 0 <Z>S»^»E 

ti^lt 2{§<Djl^iC^e^MRir >"tM 2 2 (MR 1, MR 2i?yf) fab 
<Dit^mth^> 0 m^J:«9, |6©Il««^n-^l0 2Clt ^mft 
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Having described the preferred embodements of the invention referring to the 
accompanying drawing , it should understood that the present invention is not limited to 
those precise embodements and various changes and modification thereof could be made by 
one skilled in the art without departing from the spirit or scope of the invention as defined 
in the appended claims. 
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What is claimed is : 

T flu fEJ&tMft: £ ft mi" 6 . 

0 Ufa b X itu I2*2MM#: m ir Z> . 

3. * U" — a i (D-fe^^/uy ^^assri^i^-rs^^flc^m^e-efcoT, 
2 o w hu tBiti^oa^-fe > ^ & mm. u yt„ 

±>V-b mlfB^y T^:A t(Dffifrfa*MW}XtemW}1rZ>tz}t>(DT?3 L =L^ — ? 



- 33 - 



mji5«a^ *mm-t 5 /c & ^.lEiib ms§ & 6 . 

13. ? i^-a 7 wir^^^/nj >-/<m%mfe^&M&mfaikmmmx&<>x, 

14. ^ i/—a 7 o-fe^^^^y ^/<w%mfei-&m&ffifctfitiimwxh^x, 

15. ^ l^-A 4 (D-fe^^y ^/^fip^lH^-r 5^1»#:$tm£lg-T?£> o 
SulE^Mir ^iHi, MI ( Magnetic Inpedance ) 3UiMR ( Magnetic 

Resistance ) i? X Z> . 

16. ^ Is — A 8 Oir^^^y >'^g|5^P^-r?.^'l4?5fc^:^|ii^aT?fco-C, 
HUlS^M-fe MI ( Magnetic Inpedance ) ir^lK XttMR ( Magnetic 

Resistance ) i? ^ T? £> 5 . 
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is. ^ u-A 9 <7)ir i/^-^/vy is s<B*mfe^- ^m^-m^tammxh oT . 

xmmm^mi^^^m u 

22.? v—j* 2 1 <Dir^^y >s<ffi%mfc^&M&mt$mmmmx&^x, 

BUlB^-^ir y V ~pJ^Un, Cd S7t f*/7tfc5. 
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x mum^Lffi. w- & & w l , 

26. ^ A 2 4 ©ir^^^^y ^/N 0 f5^[Sl^-r6a'tt^^^tti^S-CfeoT, 

27. ^ U— A 2 5 (Dir^^^^y ^'<Mi&mfe^&ffi'&ffifcWimmW:X~h<>X. 



- 36 - 



ABSTRACT OF THE DISCLOSURE 
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